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RESUME. - Premier signalement de l’activite de nettoyage de 
Lepadogaster candolii (Gobiesocidae) en Mediterranee. 

L’activite de nettoyage de Lepadogaster candolii Risso, 1810 
a ete observee pour la premiere fois en aout 2009, au cours d’une 
plongee realisee dans la Reserve Marine des lies Medes (Medi¬ 
terranee nord-occidentale). L’individu nettoyait la cavite buccale 
d’un grand merou Epinephelus marginatus (Lowe, 1834), qui res- 
tait bouche ouverte et immobile a quelque distance du substrat. Ce 
signalement apporte une information nouvelle quant au comporte- 
ment alimentaire de cette espece, consideree classiquement comme 
cryptobenthique. 
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Cleaning behaviour is a specialized relationship between a 
cleaner and host, in which the host benefits from ectoparasite 
removal (Arnal et al., 2001), and the cleaner gets readily available 
prey from a living substrate (Zander and Sotje, 2002). The host 
benefits from long-term repeated parasite removal (Trivers, 1971), 
with the behaviour of the host determining the success of the clean¬ 
er (Zander and Sotje, 2002). 

The primary cleaner fish in the Mediterranean Sea is the labrid 
Symphodus (Crenilabrus) melanocercus . Other species act as sup¬ 
plementary cleaners including juveniles of several wrasses: Sym¬ 
phodus (Crenilabrus) mediterraneus, Symphodus (Crenilabrus) 
ocellatus, Symphodus (Crenilabrus) tinea, Thalassoma pavo, Coris 
julis and Ctenolabrus rupestris (Zander and Sotje, 2002). Many of 
these clean only occasionally (Van Tassell et al., 1994). 

Clingfish (Gobiesocidae) are associated with the cryptobenthic 
group (Patzner, 1999a). Due to their small size and cryptic life, lit¬ 
tle is known about their behaviour and ecology (Gongalves et al., 
1998; Patzner, 1999a). Usually, they live under rocks and crevices, 
feeding on small invertebrates. There are seven species described 
in the Mediterranean Sea (Hofrichter and Patzner, 2000), several of 
which can only be identified from collected specimens. 

Lepadogaster candolii differs markedly both in ecology and 
behaviour from the remaining species of Lepadogaster. It is much 
more mobile than others species of clingfish and is found in many 
different habitats. L. candolii regularly inhabits boulder fields, but 
also resides in small cavities, overhangs and caves (Hofrichter and 
Patzner, 2000). In addition, the juveniles or subadults are found 
co-habiting with sea urchins, generally when the echinoderm cov¬ 
ers a small hole, crevice or near seagrass meadows, beneath flat 
and overgrown stones in the rhizome zone of Posidonia oceanic a 
(Patzner, 1999a, 1999b; Hofrichter and Patzner, 2000). It swims 
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Figure 1. - Map of the Medes Islands Marine Reserve (NW Mediterranean) 
showing the area where the cleaning activity was observed. 


frequently in the water column and forages openly at consider¬ 
able distance from shelter (Gonsalves et al., 1998; Hofrichter and 
Patzner, 2000). 

In Australia two clingfish species of the genus Cochleoceps 
have been described to act as cleaners (Van Tassell et al., 1994). Up 
to now, only one species ( Diplecogaster bimaculata ) has been doc¬ 
umented, in the Mediterranean, as a cleaner and it was on a moray 
eel ( Muraena helena) (Patzner and Debelius, 1984) but, according 
to Van Tassell et al. (1994), Lepadogaster candolii is not a cleaner 
fish. 

We document the feeding behaviour of L. candolii and show 
that it is a cleaner in the Mediterranean Sea. 


MATERIAL AND METHODS 

While SCUBA-diving, August 2009 at Medes Islands Marine 
Reserve (Fig. 1), a large dusky grouper Epinephelus marginatus 
was observed in a cave (2 m x 2 m) at 16 meters depth. It was sta¬ 
tionary, 50 cm off the ground and kept its mouth wide open. Upon 
closer investigation, a small clingfish ( Lepadogaster candolii) was 
observed gliding in and out of the grouper’s mouth (Figs 2,3). 
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Figure 2. - Epinephelus marginatus observed in the Medes Islands holding its mouth wide 
open while a Lepadogaster candolii swims out of it. 


RESULTS 

Both, grouper and clingfish, exhibited a typical 
cleaning behaviour, with the host holding its mouth 
open, remaining motionless and allowing the cling¬ 
fish to glide in and out of its mouth. The clingfish 
was at an unusually far distance from the ground, 
although this is the most active and free swimming of 
all mediterranean clingfish species. 


DISCUSSION 

Epinephelus marginatus and Lepadogaster can¬ 
dolii are both a very common species in western 
Mediterranean and in eastern Atlantic from British 
Isles to the Canary Islands. 

According to Maze (2007), there are differ¬ 
ences in the diet of Lepadogaster lepadogaster and 
L. candolii. Lepadogaster lepadogaster is strictly 
benthophagous showing a specialization in amphi- 
pods and gastropods while L. candolii has a more 
diversified diet. Gut contents of this last species 
reveals remains of tube feet and echinoderm pedicel- 
laria. The frequency of Gnathiidae juveniles (ectopar- 
asitic isopods on fishes) in their stomach contents, 
embedded in mucus, and fish scales would indicate 
that Lepadogaster candolii is propably a non-special- 
ised cleaner (Maze, 2007). 

In conclusion, this paper documents L. candolii 
as a cleaner in the Mediterranean Sea. Additional observations are 
required to determine the extent of this activity within the Mediter¬ 
ranean. 


Acknowledgements. - We are grateful to Dr. Robert A. Patzner from the 
Universitat Salzburg, Dr. Antoni Garcia-Rubies from Centre d’Estudis 
Avangats de Blanes and the referees for their valuable help and improve¬ 
ment of the text. 


REFERENCES 

ARNAL C., COTE I.M. & MORAND S., 2001. - Why clean and be 
cleaned? The importance of client ectoparasites and mucus in a 
marine cleaning symbiosis. Behav. Ecol. Sociobiol., 51: 1-7. 

GONSALVES D.M., GONSALVES E.J., ALMADA V.C. & 
ALMEIDA S.R, 1998. - Comparative behaviour of two species 
of Lepadogaster (Pisces: Gobiesocidae) living at different 
depths. J. Lish Biol., 53: 447-450. 

HOFRICHTER R. & PATZNER R.A., 2000. - Habitat and Micro¬ 
habitat of Mediterranean Clingfishes (Teleostei: Gobiesoci- 
formes: Gobiesocidae). Mar. Ecol., 21(1): 41-53. 


MAZE R.A., 2007. - Estudio de la dieta de las poblaciones inter- 
mareales de dos especies de Lepadogaster (Teleostei, Gobieso¬ 
cidae) en la costa cantabrica, Espana. Bol. R. Soc. Esp. Hist. 
Nat. Sec. Biol., 102(1-4): 85-91. 

PATZNER R. & DEBELIUS H., 1984. - Partnerschaft im Meer. 
120 p. Wuppertal: Engelbert Pfriem Verlag. 

PATZNER R.A., 1999a. - Habitat utilization and depth distribution 
of small cryptobenthic fishes (Bleniidae, Gobiesocidae, Gobii- 
dae, Tripterygiidae) in Ibiza (western Mediterranean Sea). 
Environ. Biol. Lish., 55: 207-214. 

PATZNER R.A., 1999b. - Sea urchins as a hiding-place for juvenile 
benthic teleosts (Gobiidae and Gobiesocidae) in the Mediterra¬ 
nean Sea. Cybium, 23(1): 93-97. 

TRIVERS R.L., 1971. - The evolution of reciprocal altruism. 
Quart. Rev. Biol., 46: 35-57. 

VAN TASSELL J.L., BRITO A. & BORTONE S.A., 1994. - Clean¬ 
ing behaviour among marine fishes and invertebrates in the 
Canary Islands. Cybium, 18(2): 117-127. 

ZANDER C.D. & SOTJE I., 2002. - Seasonal and geografical dif¬ 
ferences in cleaner fish activity in the Mediterranean Sea. 
Helgol. Mar. Res., 55: 232-241. 

Regu le 21 juillet 2011. 

Accepte pour publication le 20 septembre 2011. 



488 


Cybium 2012,36(3) 




